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JUSTIFICAREA PERSPECTIVELOR DE
DEZVOLTARE A ACTIVITATII INOVATIONALE

Alexandru GRIBINCEA®, dr. hab., prof.univ., ULIM
Silvestru MAXIMILIAN?, dr. hab., prof. univ., ULIM
Liudmila TODOROVA?®, drd., USM

Procesul inovational cuprinde diferite tipuri de
activitati, cercetari stiintifice fundamentale si aplicative,
realizari stiintifice bazate pe experimente, solutii ingineresti
si implementarea acestora, capabile sa asigure obfinerea
efectelor economice, tehnologice, ecologice si sociale.
Pentru evaluarea activitatii inovationale, se pot gasi in
statistica o multitudine de indicatori, publicati in mod
periodic. In articol sunt prezentate aspectele metodologice
privind elaborarea indicatorilor inovationali integrati ai
tarii, regiunilor pentru stimularea dezvoltarii economice §i
sociale prin intermediul activizarii activitdtii inovationale —
Indicatorii  inovationali sunt utilizati din perspectiva
integrarii acestora in modelele teoretice ce contin ipoteze cu
privire la interrelatiile dintre activitatea inovationald si
cresterea economicd.

Cuvinte cheie: activitatea inovationald, modelul inovational,
indicatorul integral, prioritatile dezvoltarii economice.

Introducere. in procesul de gestiune a activitatii
inovationale, un rol pozitiv il are majorarea volumului i
calitatii informatiei, in baza careia se iau deciziile
corespunzitoare. In opinia noastra, este necesar, de rand cu
indicatorii specifici de dezvoltare inovationala de utilizat in
procesul de analiza si gestiune careva indicatori integrali,
sintetici si globali. Mentionam, ca elaborarea diferitor tipuri
de indicatori integrali, este o sarcind foarte complicata.
Evident este faptul cd, in cazul trecerii de la indicatorii
individuali, specifici la unul global, ca si in cazul oricérei
agregiri, se pierde o anumitd informatie. In acelasi timp,
criteriile cantitative, ce evalueaza pierderile de informatie,
lipsesc integral sau nu se aratd. De aceea, in analiza si
elaborarea parametrilor si indicatorilor corespunzatori este
necesar sa se bazeze pe conditiile actuale de dezvoltare
inovationala.

Dezvoltarea activitatii inovationale. Este posibil de
constatat indicatorul agregat al activitdtii inovationale prin
aplicarea procedurilor, metodelor statistice, ce duc la
reducerea marimii spatiului cauzal, utilizand 1n acelasi timp,
diferite metode de analiza factoriald si componentiala. Prin
intermediul acestor proceduri se obtin cateva caracteristici
agregate, ce acumuleazi dispersiile factorilor initiali. Insa, in
cazul dat, rezultatele sunt dificil de interpretat, indicatorii
de acest tip este imposibil de utilizat eficient in gestiunea
dezvoltarii procesului inovational. Valoarea cantitativa
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The innovation process encompasses a variety of
activities, fundamental and applied scientific research,
scientific achievements based on experiments, engineering
solutions and their implementation, that are able to produce
economic, technological, environmental and social effects.
May be found hundreds of indicators that are published
periodically in statistics in order to assess the innovative
activity. This article presents the methodological aspects
regarding the development of integrated innovation
indicators of a country and its regions to promote both
economic and social development through the enhanced of
innovative activity which is to ensure the competitiveness of
goods and services. The innovation indicators are used
because they are integrated into theoretical models that
contain hypotheses on the interrelations between the
innovative activity and economic growth.
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Introduction. In the process of management of
innovation activity, a positive role is hold by the increase in
volume and quality of information, based on which
appropriate decisions are taken. In our opinion, it is
necessary, along with specific indicators for innovative
development to use in analyzing and managing process some
integrated synthetic and global indicators. We should note
that it is extremely difficult to develop various types of
integral indicators and characteristics. It is obvious that some
information is lost during the transition from a number of
individual indicators to the generalizing one, as it happens
with any aggregation. At the same time, the quantitative
criteria, which evaluates the loss of information are missing
or not fully shown. Therefore, the analysis and development
of appropriate indicators and parameters should be based on
current conditions for innovative development.

Development of innovative activity. One can identify a
generalizing indicator of the innovative activity by applying
statistical methods, procedures, that reduce the size of the
feature area, while using different methodologies of the
factor and component analysis. Due to the procedures of this
kind it is possible to obtain a small number of generalizing
characteristics, which accumulate dispersions of initial
factors. But in this case, the results are difficult to interpret,
the indicators of this type are impossible to use effectively in
management development of innovation process. The
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ca acestor caracteristici globale si a concluziilor
generate de acestea sunt in dependentda directd de numarul
variatiilor factorilor alesi initial; ,,presiunea factoriald” sau
alti indicatori, ce leagd factorii initiali cu cei agregati depind
nu de valoarea reald a unuia sau a altui factor, dar de careva
caracteristici statistice de distribuire a lui, in primul rand
de dispersie.

In practica pentru a obtine indicatorii agregati deseori se
aplici metoda coeficientilor de echivalenti. In aceste
conditii, factorii care formeazd caracteristica integrald, se
sumeaza cu careva coeficienti de echivalentd, aducandu-i
concomitent la aceeasi unitate de masurd. Cea mai sensibila
laturda a acestei metode este alegerea coeficientilor de
echivalentd care trebuie sd se bazeze pe criteriile subiective.
Totusi, nu trebuie de negat necesitatea elaborarii lui si
aplicarea practica in analiza §i gestiunea activitatii
inovationale.

In cazul alegerii corecte, indicatorul initial poate fi acel
indicator care cantitativ este egal cu suma abaterilor
valorilor curente a indicatorilor specifici de la valoarea tinta
a lor. In calitate de tinta se pot folosi valorile medii sau
maximale a indicatorilor specifici, sau valorile lor
normative, dacd sunt destule argumente pentru elaborarea
normativelor —corespunzitoare. In opinia noastrd, la
elaborarea indicatorului integra al dezvoltdrii activitatii
inovationale, este mai comod si mai rezonabil de utilizat
valoarea maximala a indicatorilor specifici.

in baza celor mentionate mai sus, vom utiliza in calitate
de indicator integral, abordarea propusda de Maximilian S.V.

in lucrarea sa [4]:
-3

=1

a;;
maxa;;’

unde:

a;; — indicatorul specific j de dezvoltare a activitatii
inovationale in fara i.

in acelasi timp, este necesar de mentionat, ca in calitate
de indicator integral de dezvoltare a activitdtii inovationale
in tara i, i= 1, 2, ..., m poate servi orice normé a vectorului,
componentele caruia sunt indicatorii specifici.

i—=

numerical values of such generalizing characteristics and the
resulting conclusions are in direct relationship to the number
of variations of the initially selected factors; "factor loads" or
other indicators that relate initial factors with the
generalizing ones, do not depend on the real significance of a
factor, but on some statistical characteristics of its
distribution, primarily on dispersion.

The method of weight numbers is often used in practice
to get generalizing indicators. In this condition the factors
that form an integral characteristic are summed with some
weight numbers, simultaneously leading them to a single
unit of measurement. The most vulnerable feature of this
method is the choice of weight numbers which have to be
based on some subjective criteria. Nevertheless, it is hardly
worth denying the usefulness of its development and
practical value in the analysis and management of the
innovative activity.

If we select properly, the initial indicator can be the one
that equals to the sum of deviations of individual indicator of
current values from their target values. The average or
maximum values of individual indicators or their standard
values can be used as the target ones, if there is sufficient
justification for the development of appropriate standards.
We believe that it is easier and more rational to use the
maximum values of individual indicators in the development
of the integral indicator of the innovative activity
development.

Taking into consideration everything that has been
mentioned above, let us accept the approach outlined in
S.V. Maximilian’s work [4] as the integral indicator:

1,2,..,m.

where:

& is an individual indicator of j-development of the
innovative activity in the country i.

At the same time, it is worth mentioning that any of the
norms of the vector whose components are individual
indicators can be the integral indicator of the innovative
activity development in the country i,i=1, 2, ..., m:

|l s

2
NI
Din relatia (2) in conditiile N=1 obtinem indicatorul
integral (1), care este cel mai potrivit pentru dezvoltarea
activitatii inovationale.
Pentru elaborarea modelului de dezvoltare a activitatii
inovationale vom stabili:
b(s), s=1,2, ..., p — marimea limitd a resursei s, utilizata
pentru imbunatétirea indicatorilor de dezvoltare a activitatii
inovagionale;

7 |

21 . . Joe A .
k. "— ponderea costului resursei utilizate s 1n tara i

pentru sustinerea si stimularea indicatorilor de dezvoltare a

[‘ ¢ :..l'.
maxa;;

N

From the equation (2) with N = 1 we receive the
integral indicator (1), which is the most suitable for the
development of innovative activity.

To compile the model of the innovative activity
development we specify:

b® s=12, .. pare the restricting values of the
resource s used to improve the indicators of the
develgpment of innovative activity;

1

k> are the specific costs of the resource s in the
country i aimed to maintain and improve the indicators
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activitatii inovationale; of the i development of innovative activity;

A; ; — marimea sporului asigurdrii tarii i dupa indicatorul A;; — is the addition value of the country’s i prosperity
de dezvoltare a activitdtii inovationale; of the indicator j of the innovative activity development;

f{ﬂ;} + }'l'.;_l,] — functia prioritdtilor de dezvoltare a f{ﬂ:},-+ﬂ.:4,-) — is the function of the development
activitatii inovationale in tara i dupa indicatorul j. priorities in the country i according to the indicator j.

Sa presupunem, de asemenea, cd procesul migrarii We also assume that the process of the scholars’
mecanice a savantilor din tara i poate fi descris astfel | mechanical migration in the country i can be described as
[3, p.78]: follows [3, p.78]:

;=0 +Ch 1=12,..,m 8=0C,,+Ch i =12,..,m.

unde: where:

&; — soldul migrarii mecanice a savantilor tarii i. d; — the balance of the scholars’ mechanical

Modelul de dezvoltare a activitatii inovationale poate fi i migration of the i country.
prezentat in felul urmator: Using the symbols, the development of innovative

activity can be represented as follows:

L{A) = Z Z (a 4 J (ﬂij_'_ﬁijj = max 3

=1 m.-a-""[ﬂ:;' + ﬁ:;‘Jf'[ﬂ:':' + ﬁf}'j

in conditiile resurselor materiale, financiare, de munci, If the use of material, financial, labour and other
etc., limitate utilizate in dezvoltarea activitatii inovationale, : resources for the development of innovative activity is
modelul va avea forma: . restricted, the model looks as follows:
T 'y
|" .Y Y
ZZ Fc_?f‘{a:-}- + .-'ln.:-}-:l =bp¥,s=12 .., 4
i=1j=1
A;;=0,i=12, .. m;j=12,...n 5
In continuare este necesar de substituit variabilele pentru Then, you need to replace the variable in order to
a nu complica si incarca relatia. - avoid the congestion and complexity of equations.
Daca: Let us suppose that:
a;;+ fll.;-}:x;-}-, i=12 ..m; j=12,...n a:-}-+ﬂ|.;-}-= Xyl = 12,..mji=12 ..,n
Atunci modelul va lua forma: Then the model under consideration looks like this:
m 'n
x5 {X:';'J
C; ﬁ = max 6
maxx;; flx;;
i=1 J=1 i i\ %) J

in conditiile / On the condition that:

ZZ& x; =89, s =12,..,p; 7

= =
xu,g pi=L12 ..,mj=12,. 8
Este necesar de mentionat, ca modelele (6)-(8) sunt It should be noted that the model (6)-(8) is nonlinear.

neliniare. In aceste conditii propunem procesul iterativ de | We offer an iterative process of solving the problem of
solutionare a problemei de dezvoltare a activititii the development of innovative activity. We accept
inovationale. In calitate de supliment initial luim f (o) {X:_;'J =1 as the initial additions, taking into
i X:‘j) =1, avand in vedere, ca valorile posibile a account that the possible values for each indicator of the
fiecarui indicator de dezvoltare a activitatii inovationale nu : development of innovative activity does not exceed the
vor depasi valorile maximale de facto din alte tari: actual values in other countries:

(Q) (o) . _ .
m.ax(x;-}-f”}* {x;-}-)) =maxy; =maxa;=m_. ,j=12 ...n

Introducem relatia / We introduce the symbols:

(o) C; L
C; =mit=L4..mj=12..,n
m,

4
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Atunci
programare liniare:

modelul (6)-(8) se rezumd la modelul de
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Then the model reduces to a linear

(6)-(8)

| programming model:

m m
(o)
€. xy = max; 9

i=1 j=1

In cond1t111e / On the condition that:

Zzh vy <5

Dacad v, _‘;‘:.I‘,.-'l"J ¥;j — evaluarea dubla a limitelor (10)-
(11), atunci:

1,+1~+1,;~c

p
2.4

. . . 5:1 . . .
Admitem ca conditia (11) nu este o limita. Dupa continut
aceasta se confirma prin presupunerea cantitatii destule de
anumite resurse b® pentru sustinerea nivelului existent de

Prin urmare, daca.

(1) .
v =0i=1.2..

— 10

i i=12, . 11

Let us suppose that ¥.,% are the dual

1""1"I -L- I
ij +¥ij

estimates of the restrictions (10)-(11), thus:

=12,.. mji=12..n

We suppose that the condition (11) is not a limit. This
is confirme. conceptually by the natural assumption that
certain resources b® are enough to maintain the existing
level of the innovative activity development. Thus, if:

;i =12, ...,n

atunci / then:

Ci
.1:'_,1' = " oj¢
™.

Pentru inliturarea limitelor indicatorilor de crestere a |

i=172,..

=12, ..,.m

To remove the restriction of growth indicators of

activitatii inovationale aplicim proportional limitele innovative activity we equally set restrictions to the
modelului in felul urmator: . model as follows:
max—--
- 9 i m¥
mo=m. 4y = J=12 ..,

unde:
{ecez) . T
¥;  — multiplicatorul, valoarea initiald a caruia se alege

in mod empiric.
Dacd resursele b® nu sunt suficiente pentru

dezvoltarea activitatii inovationale pentru fiecare indicator
(o)
de marimea m;, atunci anumite aprecieri y® a limitei (10)

vor diferi de zero, iar relatia m; va avea forma:

e

where:
¥ "% the multiplier, its initial value is chosen
empfrically

If the resources b® are not insufficient for the |nnovat|ve
activity development for each indicator of size m °, then

some dual estimates y® of the restrictions (10) will differ
from 0, and the formula of adjustments m; will be:

(k)
maxy.

(e (=) ()
m, =m,; +V¥,

4

a o e . . — . o i
In asa mod, dacd pentru unii indicatori j se realizeaza |

conditia:
- k)
Xip<m. ,i=12,..,m,
. ) (k1) (k)
atunci: v+ = 0,i = 1,2, ...,m,5i m =mau .

| —;j=12,..,n
| n 1|__k_:- =
-\iIZ;ZIZ_?:l(};'}' )
_ Thus, if for some indicator j* is fulfilled the
condition:
 xp<m :f i=12,.
then: y;;+ = 0,1 = '1,2 .,m, H?.‘r!::: Yomi¥,
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Urmétoarea etapa a multiplicatorului se determina astfel [1]:

-}_rI:HE.:' — .}.’I:l(_:-
1 A !

La fiecare etapa a iteratiei este necesar, de asemenea, de
determinat insemnatatea functiei prioritatilor. Daca in planul

optimal al modelului analizat, careva din limitele
-1)

-

(ke . o . . e .
Xijj=m; se realizeazd ca niste inegalitdti, atunci

variabilele corespunzatoare a modelului sunt egale cu zero 0,
. {k—1)
multiple A I.'{

1,._, .

valorile

(k- 1
X;: = ?HI

L
+ 4

adica a  conditiilor

,7. obtin valori

S j=12,..
. (k1)

_1 ] l{_
nule, in conditiile ‘Hl =X ij =, daca X = ‘Hl

Acecasta inseamna, ca valori pozitive multlple pot avea
numai resursele ce se folosesc integral in plan optimal;
valorile resurselor utilizate partial intotdeauna sunt nule.
Insa, in cazul dat, nu este vorba de resurse, dar de atingerea
in dezvoltarea activitatii inovationale a unui anumit nivel
pentru fiecare indicator. Cu alte cuvinte, dacd dupa un
anumit indicator o tard sau alta cedeazd cu mult ,tarii
etalon”, care Inregistreaza cele mai semnificative valori,
atunci evaluarea multipla este nula. Dar, tarile care cedeaza
esential dupa indicatorii dezvoltarii inovationale, trebuie sa
fie prioritare [2]. De aceea functia prioritatilor, se propune a
se determina astfel:

I’l.{l

FletD) [x

L4

unde:

G, ¢ — indicatori permanenti, diferiti de zero.

In final, la (k+1) — etapa M functia scop se va determina
astfel:

m n

.ll; - G

Vij+e

L

|
|
kE+1

L

D

G
= —

:" —r.
Procesul iterational se va finisa cand se va 1ndep11n1
conditia:

(. ._1_ms|x[x
LY

pr1) 8
'}. 7

A . (k) . o .
Sporul indicatorului . “se realizeaza reiesind din

conditia majorarii pe viitor a soldului migrarii mecanice a
savantilor.

Concluzii. Rezultatele cercetarii bazate pe modelarea
matematica a dezvoltdrii activitatii inovationale, ne ofera
posibilitatea sa concluzionam urmaétoarele:

1.In conditiile actuale de dezvoltare economico
sociald, luarea deciziilor importante la nivel de stat, dupa
parerea noastra, trebuie sd se realizeze in baza modelarii
economico — matematice.

2.In viziunea noastra, elaborarea indicatorilor integrali
sau specifici ai dezvoltarii inovationale oferé posibilitatea

3.In constmc‘ga indicatorului integral de dezvoltare
inovationala este mai comod si mai rezonabil de utilizat
marimile maximale a indicatorilor specifici, sau valoarea
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The next step of the multiplier is defined as follows [1]:
)(x) > L% (x)

Iﬂ'.'l

-x; = L* -x,l

One should also determine the values of the priorities
function at each iteration step. If some restrictions from
x;=m," © are satisfied as strict inequalities in the

optimal plan of the concerned model, then the
corresponding varlables of the dual model are equal to O, ie
" of the conditions x; = ..1';'{_1‘",
, 1 ; =12,..
1)

-

multiple values 1... -
12, .. ., T1 receive zero values on the
condition that m e 0, if X5 Y . This

means that the resources fully used in the optlmal plan can
have the dual positive estimation; the partly used resources
are always equal to zero. In this case, we are not talking
about the resources, but about the achievements in the
innovative activity development of a certain level for each
indicator. In other words, if a country is far behind "the
standard country” according to any of the indicators, then
the dual estimate is zero. But, these are the countries with
significant lag in terms of the innovative activity
development that should be given priority [2]. Therefore,
we propose to define the values of the priority function as
follows:

{r
) ,“:" +C
where:
G, c are constant indicators different from zero.

As a result, at the stage (k +1) — M the target function
is defined as:

E EC" X-:"”!QX

i=1j=1

I =

= 1}1

The iterative process is finished when the following
condition is fulfilled:
o },E:c;-
LAETL) f—
-}. I:L_ .'I
The growth of the indicator 1.

-

= E

" is carried out on the

assumption that the balance of the scholars’ mechanical
migration is continuously increasing.

Conclusions. The results of the research based on the
mathematical modeling of the development of innovative
activity enable us to make the following conclusions:

1. Under the modern conditions of the socio-economic
development important decisions at the state level should be
made on the basis of a complex of econometric models.

2.We believe that the development of consolidated or
integral indicators of the innovative development allows
assessing and predicting economic opportunities in order to
increase the international competitiveness of countries and
regions.

3. In the construction of integral indicator of innovative
development is more convenient and reasonable to use the
maximum size of specific indicators, or their normative
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normativd a acestora, in cazul in care pentru elaborarea
normativelor date exista dovezi destule.

4.Modelul eficient de dezvoltare a activitatii
inovationale trebuie si se bazeze pe utilizarea rationald a
resurselor disponibile si pe determinarea precisd a
prioritatilor economice, ludnd in calcul conditiile actuale de
dezvoltare a economiei.

value, if there is sufficient justification for the development
of appropriate standards.

4. The efficient model of the development of innovative
activity should be based on the rational use of available
resources and clear specification of economic priorities,
taking in account the current conditions of the economic
development.
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